Always cite the published version, so the author(s) will receive recognition through services that track citation counts, e.g. Scopus. If you need to cite the page number of the author manuscript from TSpace because you cannot access the published version, then cite the TSpace version in addition to the published version using the permanent URI (handle) found on the record page.
INTRODUCTION
Emotional disturbances are common in patients with advanced or metastatic cancer, with anxiety peaking at the time of diagnosis and again at recurrence and with depression becoming more common with disease progression and proximity to death. 1, 2 Depression in this context may be considered a final common pathway of distress in response to the symptom burden of disease and its interaction with protective psychosocial factors, including attachment security, self-worth and spiritual wellbeing. 3 In this circumstance, the threat of mortality and the progression of disease heighten fears about dependency and suffering and call into question the values that shape meaning in life. 4 Several group therapies have been developed for patients with life threatening illness, including supportive expressive, [5] [6] [7] cognitive existential, 8, 9 and meaning-centered 10 group therapies. However, the feasibility of group therapy for many patients with metastatic cancer may be limited for a number of reasons. These include problems associated with scheduling in the context of advancing illness and medical treatments, as well as the burden for patients of absorbing the emotional distress of others, when they have not yet processed their own. Also, patients may prefer private time to discuss the personal implications of recent and tragic life-altering events that can feel overwhelming. These factors, as well as disability due to the progression of disease, may contribute to the problem of attrition that has been encountered in studies of group psychotherapy with mixed samples of patients with metastatic cancer. 11 More recently, a small number of evidence-based individual psychotherapies have shown benefit with patients living with advanced disease. Dignity Therapy is based on strengthening the sense of dignity at the end of life and is primarily intended for patients near or proximate to death. 12, 13 Meaning-centered individual psychotherapy seeks to improve spiritual wellbeing and the sense of meaning and purpose. 14, 15 Its modules are delivered in a standardized format and sequence and involve a combination of didactics, experiential exercises and psychotherapeutic techniques to promote exploration of meaning and its uses in coping with advanced disease.
We have developed a brief, individual, supportive-expressive psychotherapy that focuses on both the practical and psychological problems that contribute to distress in advanced cancer. 16 Managing Cancer And Living Meaningfully (CALM) shares features with the therapies described above and is characterized by: targeting of patients with an expected prognosis of 12-18 months; an individualized format; focus on four broad domains of disease experience that were empirically identified in metastatic cancer; and, attention to the process of mentalization and to attachment security. Mentalization refers to the capacity to reflect on feeling states, to distinguish them from literal facts, and to accept the possibility of multiple perspectives. 17 Support for mentalization within the therapeutic context may help individuals to understand the personal meaning of disease while also facing its literal reality. 4 Attachment security, which refers to internalized expectations of emotional support from significant others and the flexible capacity to make use of it, 18 has been shown to be an important mediator of distress 3 and spiritual wellbeing 19 in patients with advanced cancer and is a potential target of psychotherapeutic interventions. 20 In an intervention-only phase 2a pilot trial of 50 patients with advanced cancer, CALM was associated with reductions in depressive symptoms and death anxiety and an increase in spiritual wellbeing. 21 These results were promising, leading to the present phase 2b pilot trial in which we have introduced procedures for randomization and improved rigor in preparation for a phase 3 confirmatory study. The purpose of this phase was to test trial methodology and assess feasibility issues for a large scale RCT.
METHODS

Trial Design
This phase 2b pilot was a parallel-arm RCT with intervention and usual care arms. Assessments were at baseline (t0), 3 months (t1) and 6 months (t2), which was the endpoint of interest. The primary outcome was depressive symptoms assessed by the Patient Health Questionnaire-9 (PHQ-9). 22 Secondary outcomes were diagnosis of major depressive disorder (MDD), generalized anxiety, death anxiety, spiritual wellbeing, attachment security, self-esteem, experiential avoidance, quality of life and posttraumatic growth. Intervention participants completed a measure assessing self-reported therapeutic benefit at t1 and t2. This study was approved by the University Health Network (UHN) Research Ethics Board and registered with ClinicalTrials.gov (NCT02353546).
Participants
Participants were outpatients with advanced or metastatic cancer attending the Princess Margaret Cancer Centre, University Health Network, in Toronto, Canada. Eligibility criteria included adult age; English fluency; and a confirmed diagnosis of Stage IIIB or IV lung cancer, Stage III or IV ovarian or fallopian tube cancer, Stage IV endocrine, breast, gastrointestinal, genitourinary or gynecologic cancer, or pancreatic cancer at any stage due to the aggressiveness of this illness (all diagnoses consistent with an expected prognosis of 12-18 months). Exclusion criteria included cognitive impairment found on the Short Orientation-Memory-Concentration Test 23 administered at recruitment; and actively receiving inhospital psychiatric or psychological treatment.
Procedure
Outpatient clinic lists were screened and patients with advanced cancer were mailed introductory letters concerning the study. Patients were recruited by research staff while attending clinic appointments. The study was described to patients who upon providing written informed consent, were randomized after completing a t0 assessment. Usual care participants were offered the option of CALM at study end.
Randomization
The randomization sequence was created by Dr. Chris Lo using a table of random digits. Simple randomization was employed with 1:1 allocation between arms. Research staff were blinded to the sequence, which was written on cards and sealed in envelopes to be opened at assignment.
Intervention
CALM is a brief, manualized, individual psychotherapy consisting of 3-6 sessions delivered over 3-6 months that addresses four empirically derived domains: symptom management and communication with health care providers, changes in self and relations with close others, sense of meaning and purpose, and concerns related to the future and mortality. 16, 21, 24 CALM is individualized in that it is tailored to the particular needs of the patient in content and process. Domains are explored with every patient but the sequence and attention to each is dependent on their salience to participants during each session. CALM domains are not standardized modules that are delivered in a set sequence, but are a framework by which therapists explore patient experience. Related to the importance of attachment security and the family as the unit of care, the participant's primary caregiver, most often the spouse or partner, adult son or daughter, is invited to join one or more sessions as deemed appropriate by therapist and patient. Caregivers did not complete any measures.
The number of sessions received is determined by the rate of reduction of distress and resolution of difficulties within each domain, and by such other factors as the patient's functional capacity and ability to attend sessions. CALM includes attention to practical needs, development of a therapeutic relationship, support for mentalization, interpretation and the joint creation of meaning, and renegotiation of attachment security. The 3-6 month time frame and the recommendation of 1 session per month was based on our team experience about the most feasible duration and frequency of sessions that would allow for alleviation of distress and improved adaptation to disease, taking into account interruptions in therapy due to scheduling difficulties, cancer treatment side effects and disease progression. Therapists aim to deliver a minimum of 3 sessions within 3 months and participants are deemed compliant with intervention when they receive this number. CALM was delivered by trained clinicians in the Department of Supportive Care at the Princess Margaret. Weekly group supervision of therapists was provided by Drs. Gary Rodin and Sarah Hales to discuss case formulation, treatment goals and appropriate CALM intervention, and to ensure treatment adherence and skill development.
Usual Care
Usual care included access to psychosocial services provided by social workers, psychologists and psychiatrists in the Department of Supportive Care. Referral at our centre occurs in approximately 33% of advanced cancer patients, of whom 66% are seen by a social worker and 33% are seen by a psychiatrist or psychologist. 25 Most psychosocial care is therefore provided by social workers and involves brief supportive interactions and instrumental assistance without psychotherapy. For patients referred to a psychologist or psychiatrist, care involves diagnostic consultation, treatment with pharmacotherapy if needed, and/or brief psychotherapy that is integrative in nature and may draw on cognitive behavioral, interpersonal, psychodynamic or other techniques depending on need and clinician training.
Measures
Physical symptom burden was measured using a brief version of the Memorial Symptom Assessment Scale, 26 assessing the severity of 28 common physical symptoms of cancer in the past week.
The primary outcome was depressive symptoms measured by the PHQ-9. 22 Major depressive disorder (MDD) diagnosis was made using the depression component of the Mood Disorders and Optional Disorders Module of the Structured Clinical Interview for DSM Disorders (SCID). 27 SCID interviews were conducted by 3 consistent research staff, trained and monitored with monthly case-review by Dr. Madeline Li, a cancer psychiatrist blinded to randomization and PHQ-9 scores. Generalized anxiety was assessed with the Generalized Anxiety Disorder-7 (GAD-7). 28 Death anxiety was measured using the 15-item Death and Dying Distress Scale. 29 Spiritual wellbeing was measured with the 12-item Functional Assessment of Chronic Illness Therapy-Spiritual Well-being Scale. 30 Attachment security refers to the capacity to rely on and trust others during times of need and was assessed with the 16-item Modified Experiences in Close Relationships scale. 18 The scale measures the dimensions of attachment anxiety (i.e. fear of abandonment by others) and attachment avoidance (i.e. defensive independence with minimization of distress). Self-esteem was measured using the 10item Rosenberg Self-esteem Scale. 31 Experiential avoidance refers to the tendency to avoid and reject negative emotions and was measured using the 10-item Acceptance and Action Questionnaire-II. 32 Quality of life was measured with the 14-item Quality of Life at the End of Life-Cancer Scale. 33 Posttraumatic growth was measured by the Posttraumatic Growth Inventory, 34 a 21-item scale assessing positive psychological changes (e.g. greater appreciation of life, spiritual change and relational growth) after traumatic experiences, including cancer. Therapeutic benefit from CALM was assessed with the 13item Therapeutic Realizations Scale-Revised. 35 Items are rated from 0-3, where 0 refers to "no benefit", 1 "some", 2 "quite a bit", and 3 "a great deal".
Sample Size
Based on Hertzog's guidelines for pilot work, 36 a total sample size of 60 was chosen as offering an acceptable trade-off between power and the dedication of resources at this phase of study, allowing for detection of only large effects equal to eta-squared of 0.14 with 90% confidence between 0.04 to 0.31.
Statistical Analyses
Data analysis was assisted by SAS/STAT software, Version 9.3. 37 Feasibility was assessed by rates of consent; randomization; attrition; non-compliance with intervention, defined as the percentage of CALM participants who received less than 3 sessions; and contamination of usual care, defined as the percentage of usual care participants who received 2 or more sessions with a CALM-trained therapist over the study period.
Inherent in the design of this RCT are hypotheses that intervention participants will show greater improvement relative to control participants. Traditional significance testing in a low-powered setting may be problematic and therefore a Bayesian approach was taken to investigate the likelihood of treatment effects, focusing on the t2 endpoint. 38, 39 This was a conjugate analysis using an approximate normal likelihood for the logarithm of the odds ratio (OR) as a statistical model. Study data was used to update a prior probability distribution of the log OR, yielding a posterior distribution that allows for intuitive inferences about the probability of an effect. In essence, a prior estimate of the OR is averaged with that found in the study to produce a posterior estimate for interpretation. No interim or dosage analyses were planned or conducted.
On self-reported outcomes, individuals were categorized as showing clinical improvement or not at t2 relative to baseline. Changes score thresholds indicating improvement were chosen which equated to effect sizes on the order of d = 0.40, consistent with the magnitude of effects found in prior research. 40 The exception was self-esteem for which a minimal 2 point raw score difference equated to d = 0.60.
OR's were calculated to compare the odds of improvement between arms. Concerning the SCID, analysis simply focused on the odds of depression diagnosis between arms. Attrition rates among MDD cases were examined to see whether a decrease in the odds of MDD in the intervention arm may be due to greater attrition of MDD cases in that arm relative to usual care.
Conjugate analyses were conducted on all outcomes. Skeptical priors were chosen centered on an OR of 1, i.e. no effect. For improvement outcomes, the variance of the prior distribution was set to equal the variance of the observed data at t2, essentially weighting the prior with an equivalent sample size. 51 For the SCID, the prior was modeled on the baseline distribution of MDD cases. The posterior distributions were summarized by a mean estimate and 95% credible intervals. Based on the posterior distribution, we calculated the probability of a treatment effect greater than an OR of 1.25 (i.e. a 25% increase in the odds of improvement), a reasonable criterion for a clinically meaningful difference between groups.
RESULTS
Feasibility and Descriptive Statistics
Recruitment occurred from June 2011 to February 2012; 75% (237/316) of individuals were eligible for study, of whom, 32% (77/237) consented to participate, and of whom, 78% (60/77) were randomized (see Figure 1 ). Sample characteristics are shown in Table 1 . Intervention and usual care groups were well matched, both being mostly married, female, Caucasian, and diagnosed with gastrointestinal cancer. Twenty-six percent (8/30) of intervention participants brought a primary caregiver to a session. Only 1 individual brought a caregiver twice.
Non-compliance with intervention was 37% (11/30) and contamination of usual care was 17% (5/30) (see Figure 1 ). The attrition rate by study end was 25% (15/60) (see Figure 1 ). For intervention participants, the mean t1 assessment occurred 3.83 months, SD = 0.62, after trial entry and the t2 assessment, 6.59 months, SD = 0.61. For usual care, the mean t1 assessment occurred 3.71 months, SD = 0.59, after trial entry and the t2 assessment, 6.59 months, SD = 0.57.
The change score thresholds used to identify participants who improved on self-reported outcomes are shown in Table 2 . The odds of improvement and MDD diagnosis are described in Table 3 .
Primary Outcome
The PHQ-9 posterior distribution is summarized in Table 4 . There was support for a potential treatment effect, with 66% probability of an OR > 1. 25 . Intervention participants were estimated to have 1.48 times greater odds of improvement than usual care participants.
Secondary Outcomes
The posterior distributions offered support for potential effects on 3 of 10 secondary outcomes: MDD diagnosis, attachment anxiety and attachment avoidance (see Table 4 ).
On MDD, there was a 65% probability of an OR > 1.25. Usual care participants were estimated to have 1.56 times greater odds of MDD diagnosis than intervention participants. Note that attrition rates of MDD cases were comparable between arms. The 5 MDD cases in the intervention arm all presented at baseline with MDD and attrition was 0% (0/5) at 3 months and 40% (2/5) at 6 months. In usual care, there were 8 MDD cases over the study period. They were all assessed at baseline and attrition was 0% (0/8) at 3 months and 38% (3/8) at 6 months.
On attachment anxiety, there was a 76% probability of an OR > 1. 25 . Intervention participants were estimated to have 1.72 times greater odds of improvement than usual care participants. On attachment avoidance, there was a 71% probability of an OR > 1. 25 . Intervention participants were estimated to have 1.58 times greater odds of improvement than usual care participants. Table 5 presents descriptive statistics on self-reported therapeutic benefit. Most item means ranged from 1 to 2 indicating mild ("some") to moderate ("quite a bit") benefit. The most highly rated items were the chance to unburden and express feelings and the experience of reassurance and encouragement.
Therapeutic Benefit
DISCUSSION
The results of this pilot study support the feasibility of conducting a phase 3 RCT of CALM in patients with advanced cancer. We found that 32% of eligible individuals from a non-referred outpatient population consented to participate over a nine month recruitment period, of whom 78% were randomized. As a result of recruitment earlier in the course of disease and of more systematic follow-up, the attrition rate of 25%, was substantially less than the attrition rate of 68% observed in our previous intervention-only pilot trial. 21 Non-compliance with intervention was comparable in both pilots, with 37% of participants receiving less than 3 sessions in this trial, compared to 42% in the earlier study. 21 Greater accommodation in appointment scheduling, based on patient availability and timely recruitment before progressive physical decline can facilitate compliance. However, attendance at sessions is dependent on many factors, such as functional capacity, severity of physical symptoms and conflicting medical appointments or interventions that are beyond the control of the patient or the research team. Contamination of usual care was found to be present in 17%. More rigorous monitoring is needed to ensure that usual care participants referred to psychosocial services at our centre are treated by therapists who have not been exposed to CALM therapy. More detailed documentation of other psychiatric and psychosocial treatments that were received is also needed in a phase 3 trial to clarify treatment efficacy.
The most commonly reported therapeutic benefits of CALM were reassurance and the opportunity for emotional expression. These effects are consistent with the supportive-expressive foundations of CALM and its emphasis on the provision of reflective space and support within a therapeutic relationship. Most benefits were rated in the mild to moderate range. This magnitude of effect may relate to the quality of intervention, the measurement tools, and the recruitment of non-distressed individuals. Refinement of the supervision with regard to ongoing case formulation, monitoring and addressing therapeutic challenges and persistent distress, supporting mentalization, and ensuring adequate attention to all four domains may improve outcomes. The rigor of a future trial and the demonstration of benefit may also be improved by the use of a tailored measure to assess the benefits of the intervention in relation to CALM domains and by establishing a cut-off point on the primary outcome as an entry criterion.
This pilot study was not powered to confirm treatment efficacy and therefore caution is warranted concerning the interpretation of effects. There was support for potential treatment effects on PHQ-9, with 66% chance of an OR > 1.25, and on MDD, with 65% chance of an OR > 1.25. CALM participants were estimated to have 1.48 times greater odds of improvement on PHQ-9; usual care participants were estimated have 1.56 times greater odds of MDD compared to CALM participants. There was 76% chance of an OR > 1.25 on attachment anxiety and 71% chance of an OR > 1.25 on attachment avoidance. CALM participants were estimated to have 1.72 times greater odds of improvement on attachment anxiety and 1.58 times greater odds of improvement on attachment avoidance than usual care participants. These findings are consistent with previous research demonstrating that attachment security is responsive to psychotherapy 20 and with a qualitative study indicating that CALM helped participants to resolve relational problems. 24 Attachment security may be particularly amenable to therapeutic intervention because the threat posed by illness and death and the anticipation of increasing dependency needs heightens the salience of attachment security. 3, 4 There was no support for effects on the 7 remaining secondary outcomes, for which the probability of an OR > 1.25 was found to range from 8% to 34%. Overall, a phase 3 trial should be prepared to detect effect sizes on the order of d = 0.40.
Study limitations include the small sample size and its representativeness since a majority of participants were married, well-educated, English-speaking, Caucasian and female with advanced gastrointestinal cancer. The study was unblinded, which may also have affected study outcomes. Participants were not selected based on elevated distress scores, which may have limited the demonstration of benefit.
Conclusions
Phase 3 RCT's of CALM, which are needed to test efficacy, are feasible to conduct in patients living with advanced cancer. Treatment effects may be enhanced by improving compliance with intervention and by reducing contamination of usual care. Phase 3 trials of CALM should be powered to detect effect sizes of d = 0.40.
What is already known on this topic
Psychological distress is common in patients living with advanced cancer.
Individual psychotherapies, such as Dignity Therapy and Meaning-Centered Psychotherapy, have been shown to be of benefit in this population. The former is typically delivered close to the end of life and the latter with standardized sessions typically in a group format.
Managing Cancer And Living Meaningfully (CALM) is a brief, supportive-expressive psychotherapy that addresses practical and treatment-related issues and that supports reflection and mentalization across domains that are relevant to patients with advanced cancer.
CALM is tailored in its content and process and targets individuals with an expected prognosis of 12-18 months.
In an earlier non-randomized pilot trial, CALM was associated with reductions in depressive symptoms and death anxiety and with growth in spiritual wellbeing.
What this study adds
Evidence that: 1. A large-scale randomized controlled psychotherapy trial is feasible in patients living with advanced cancer; 2. The ability to determine treatment efficacy in a future trial may require measures to improve compliance with intervention and contamination of usual care; and 3. A phase 3 trial should be powered to detect effect sizes of d = 0.40.
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